An aerobic, Gram-positive, non-motile, non-spore-forming, rod-coccus-shaped bacterium, strain 5317S-21 T , was isolated from an air sample from Suwon city, Republic of Korea. The isolate was able to grow within a pH range of 5.0-9.0 and a temperature range of 5-35 6C and it tolerated up to 2 % (w/v) NaCl. The cell-wall peptidoglycan contained meso-diaminopimelic acid as diagnostic diamino acid. The predominant isoprenoid quinone was MK-8(H 4 ). The major polar lipids were phosphatidylinositol, phosphatidylethanolamine and diphosphatidylglycerol; phosphatidylglycerol and several unknown phospholipids were also detected. Mycolic acids were absent. The only whole-cell sugar was glucose. The major cellular fatty acids were iso-C 16 : 0 , C 17 : 1 v8c and iso-C 15 : 0 . 16S rRNA gene sequence analysis indicated that strain 5317S-21 T was related phylogenetically to members of the genus Knoellia, with 97.4 % sequence similarity to the type strains of Knoellia sinensis and Knoellia subterranea. The G+C content of the genomic DNA of strain 5317S-21 T was 73 mol%. Levels of DNA-DNA relatedness between strain 5317S-21 T and the type strains of Knoellia sinensis and Knoellia subterranea were 37 and 41 %, respectively. It was concluded that strain 5317S-21 T represents a novel species of the genus Knoellia, for which the name Knoellia aerolata sp. nov. is proposed. The type strain is 5317S-21 T
T was related phylogenetically to members of the genus Knoellia, with 97.4 % sequence similarity to the type strains of Knoellia sinensis and Knoellia subterranea. The G+C content of the genomic DNA of strain 5317S-21 T was 73 mol%. Levels of DNA-DNA relatedness between strain 5317S-21 T and the type strains of Knoellia sinensis and Knoellia subterranea were 37 and 41 %, respectively. It was concluded that strain 5317S-21 T represents a novel species of the genus Knoellia, for which the name Knoellia aerolata sp. nov. is proposed. The type strain is 5317S-21
The genus Knoellia is a member of the family Intrasporangiaceae within the class Actinobacteria and contains organisms that are Gram-positive, non-motile, irregular rods or cocci. The peptidoglycan is of type A1c, the predominant menaquinone is MK-8(H 4 ) and the major fatty acids are iso-C 15 : 0 , iso-C 17 : 0 , iso-C 16 : 0 and anteiso-C 17 : 0 . The major polar lipids are phosphatidylethanolamine (PE), phosphatidylinositol (PI) and diphosphatidylglycerol (DPG). Currently, the genus is represented by two recognized species, Knoellia sinensis and Knoellia subterranea (Groth et al., 2002 ).
An air sample was collected in Suwon city, Republic of Korea, using an MAS-100 air sampler (single-stage multiple-hole impactor; Merck), which contained Petri dishes with R2A agar (BBL) supplemented with 200 mg cycloheximide ml 21 (Sigma). Strain 5317S-21 T was isolated after incubation for 5 days at 30 u C. The isolate was subcultured on R2A medium at 30 u C and maintained on the same medium.
Genomic DNA was extracted using a DNeasy Tissue kit (Qiagen) following the manufacturer's instructions. Sequencing of the 16S rRNA gene was performed as described by Kwon et al. (2003) . Multiple alignments were performed by using the program CLUSTAL W (Thompson et al., 1994) . Evolutionary distances were calculated using the Kimura two-parameter model (Kimura, 1983) . Phylogenetic trees were constructed with neighbour-joining (Saitou & Nei, 1987) and maximum-parsimony methods (Fitch, 1971 ) using the program MEGA3 (Kumar et al., 2004) , with bootstrap values based on 1000 replications (Felsenstein, 1985 T and less than 96.5 % similarity with all the other type strains included in Fig. 1 . According to the neighbour-joining tree ( Fig. 1) , strain 5317S-21
T clustered with the two recognized species of the genus Knoellia with a 68 % bootstrap value. This grouping was also supported by maximum-parsimony ( Fig. 1 ).
DNA-DNA hybridization was carried out according to the filter hybridization method described by Seldin & Dubnau (1985) . Probe labelling was conducted using the nonradioactive DIG-High prime system (Roche) and hybridized DNA was visualized with the DIG luminescent detection kit (Roche). DNA-DNA relatedness was quantified by using a densitometer (Bio-Rad). The DNA-DNA hybridization values of 5317S-21 T with K. sinensis DSM 12331 T and K. subterranea DSM 12332 T were 37 and 41 %, respectively.
After incubation for 3 days on R2A agar, cell morphology was examined by phase-contrast microscopy (AXIO; Zeiss), as well as with an electron microscope (model 912AB; LEO) after negative staining with uranyl acetate. Methods described by Smibert & Krieg (1994) were used for Gram staining and to detect catalase, oxidase and hydrolysis of casein, DNA, hypoxanthine, starch, Tween 80 and xanthine. Hydrolysis of CM-cellulose (0.1 %; Sigma), chitin from crab shells (1 %, w/v), pectin (0.5 %, w/v) and tyrosine (0.5 %, w/v) was checked after 14 days incubation. Growth was assessed at 5, 10, 20, 25, 30, 35, 40 and 45 u C, at pH 4, 5, 6, 7, 8, 9 and 10 and at 0, 1, 3, 5, 7 and 10 % NaCl after 14 days incubation on R2A medium. Anaerobic growth was checked using BBL anaerobic jars (Becton Dickinson). Further physiological properties and enzyme activities were tested using the API 20NE, API ID 32GN and API ZYM systems (bioMérieux). The results of API 20NE and API ID 32GN were recorded after 5 days incubation. Differential phenotypic characteristics of strain 5317S-21
T and the type strains of K. sinensis and K. subterranea on the basis of API 20NE and API ID 32GN test strips are shown in Table 1 .
The peptidoglycan was analysed as described by Schleifer & Kandler (1972) ; phospholipids and menaquinones were analysed by the method of Minnikin et al. (1984) . Sugar analysis of whole cells and mycolic acid determinations were carried out as described by Staneck & Roberts (1974) and Minnikin et al. (1975) , respectively. Analyses of the whole-cell fatty acid pattern followed the described methods for the MIDI system (Microbial ID) (Kroppenstedt, 1985; Sasser, 1990) . The G+C content of the DNA was determined by the method of Mesbah et al. (1989) using a reversed-phase column (Supelcosil LC-18 S; Supelco).
Whole-cell hydrolysates contained meso-diaminopimelic acid (meso-A 2 pm) as the diagnostic dibasic amino acid in the peptidoglycan. Polar lipids included PI, PE, DPG, phosphatidylglycerol (PG) and several unknown phospholipids (PLs) (see Supplementary Fig. S1 available in IJSEM Online). Cells contained MK-8(H 4 ) as the predominant menaquinone and glucose as the only whole-cell sugar; mycolic acids were not detected. Cellular fatty acid analysis revealed predominant amounts of iso-C 16 : 0 (20.7 %), C 17 : 1 v8c (18.5 %) and iso-C 15 : 0 (15.5 %), and smaller amounts of C 17 : 0 (9.5 %), anteiso-C 17 : 0 (6.7 %) and C 18 : 1 v9c (5.2 %). The complete fatty acid profile is given in Supplementary Table S1 . The DNA G+C content of strain 5317S-21 T was 73 mol%.
Strain 5317S-21 T and the type strains of the two species of Knoellia gave the same enzymic reactions with the API ZYM method and the same reactions for several tests such as nitrate reduction, glucose fermentation, indole production, arginine dihydrolase and hydrolysis of aesculin, gelatin and urea in the API 20NE test strip. Furthermore, the peptidoglycan type (meso-A 2 pm), major menaquinone [MK-8(H 4 )], polar lipid pattern (PE, PI, DPG, PG and PLs) and whole-cell sugar pattern (only glucose) of strain 5317S-21 T were all consistent with its being a member of the genus Knoellia. However, strain 5317S-21 T could be differentiated from the two related Knoellia species on the basis of assimilation patterns in API 20NE and API ID 32GN, fatty acid profiles, phylogenetic analysis and low levels of DNA-DNA relatedness (below 41 %) ( Table 1 , Fig. 1 and Supplementary Table S1 ).
In conclusion, phenotypic features and phylogenetic analyses suggest that strain 5317S-21
T represents a novel species of the genus Knoellia, for which the name Knoellia aerolata sp. nov. is proposed.
Description of Knoellia aerolata sp. nov.
Knoellia aerolata (ae.ro.la9ta. Gr. n. aer air; L. part. adj. latus carried; N.L. fem. part. adj. aerolata airborne).
Cells are aerobic, Gram-positive, non-motile and nonspore-forming, growing as irregular rods (1.061.5-2.0 mm) and cocci (1.0-1.5 mm diameter). Grows on R2A, tryptic soy agar (Difco) and nutrient agar (Difco), but does not grow on MacConkey agar. Growth occurs at pH 5.0-9.0 and in 0-2 % NaCl, with optimal growth at pH 6.0-7.0 and 0-1 % NaCl. Grows at 5-35 u C, with optimum growth at 30 u C. Starch and Tween 80 are hydrolysed, but casein, chitin, CM-cellulose, DNA, hypoxanthine, pectin, tyrosine and xanthine are not. Alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, b-glucuronidase, a-glucosidase and b-glucosidase activities are detected with the API ZYM system, but not lipase (C14), valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase, a-galactosidase, N-acetyl-b-glucosaminidase, a-mannosidase or a-fucosidase. Cell-wall peptidoglycan contains meso-A 2 pm as diagnostic diamino acid. The predominant isoprenoid quinone is MK-8(H 4 ). The major polar lipids are PI, PE and DPG. Mycolic acids are absent. The only whole-cell sugar is glucose. The major cellular fatty acids are iso-C 16 : 0 , C 17 : 1 v8c and iso-C 15 : 0 .
The type strain is 5317S-21 T (5KACC 20583 T 5DSM 18566 T ), isolated from an air sample from Suwon city, Korea. The DNA G+C content of the type strain is 73 mol%. 
